Differential gene expression profile in the liver of the marine puffer fish Takifugu rubripes induced by intramuscular administration of tetrodotoxin.
Marine puffer fish accumulate a high level of tetrodotoxin (TTX) in the liver and ovary, but the underlying mechanism of this toxification is unclear. To elucidate the genes related to toxification of the marine puffer fish, we examined the hepatic gene expression profile of the marine puffer fish Takifugu rubripes by suppression subtractive hybridization in response to the intramuscular administration of 0.50 mg TTX/kg body weight into the caudal muscle. The accumulation of TTX in the liver reached 68 ± 4% that of the administered dose within 12 h of administration. A total of 1048 clones from the subtracted cDNA libraries were successfully sequenced. The nucleotide sequence of 92 of the 1048 clones was identified as a hepcidin precursor. Reverse transcription-polymerase chain reaction experiments revealed that hepcidin precursors were highly expressed in the TTX-administered group. In addition, complement C3 (31 clones), serotransferrin (30 clones), apolipoprotein A-1 (14 clones), high temperature adaptation protein Wap65-2 (14 clones), complement C7 (12 clones), fibrinogen beta chain (12 clones), and 70 kDa heat-shock protein 4 (11 clones) were obtained. This study confirmed that the intramuscular administration of TTX increases the gene expression of the acute-phase response proteins in the liver of puffer fish T. rubripes.